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For: STABLE RECOMBINANT YHASTS FOR FERMENTING XYLOSE TO HTHANQL 

Remarks 

Tlie amendments to the claims include amendments made in response to suggestions by 
Examiners Robinson and Low during the March 29, 2004, interview. The amendments made to 
ihe claims in the response filed January 27, 2004^ were not entered, and are also included herein. 

Claims 14, 18, 21, 28, and 30 having been amended, claims 1-13, 20, 22-27, and 31 
having been canceled, tine pending claims are claims 14-19, 21 , 28-30, and 32-34. 
Reconsideration and withdrawal of the rejections are respectfully requested- 

Su pport for Claim Amendments , - 

The claim amendments presented herein include those amendments presented in the 
Response filed January 27, 2004, 

The amendment of claims 14 and 18 to recite "at least one" and "each of tlie following^" 
and the amendment of claim 30 to recite "each of the following" is supported by the specification 
at, for inistaiice, the paragraph sparming pages 1 1 and 12. 

The amendment of claim 1 8 to recite "wherein fennentation activity of the yea$t cells of 
step (ill) is not decreased after culture in non-selective medium for greater than 40 generations" 
is supported by the specification at, for instance, page 20, line 23 through page 21, line 2. The 
remaining amendments of claim 18 are supported by the specification at, fi5r instance, page 1 8, 
lines 27-3 1 , and by claim 20 as originally filed. 

The amendment of claims 14, 18, and 30 to recite a "yeast" autonomous replicating 
sequence is supported by the specification at, for instance, page 1 8, lines 27-3 1 . 

The amendment of claim 26 corrects a clerical error. 
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For STABLE RECOMBINANT YBASTS FOR FER^dENTINO XYLOSE TO ETHANOL ^ 

Summary of InfervieTv 

Examiners Robinson and Low are thanked for the courtesies extended to the undersigned 
during the interview of March 29, 2004. During the interview independent claims 14, 1 8, and 30 
and the rejection of those claims under 35 U.S.C. 1 03(a) as obvious over Ho et al. in view of 
Lopes et al. were discussed. Possible amendments to the claims to put them into condition for 
allowance were discussed, including tlie amendment of claims 14 and 18 to recite "at least one" 
and "each of the following," and the amendment of claim 30 to recite "each of the foUov^ng." 
The Examiners requested submission of either a Notice of Appeal or a Request for Continued 
Examination, and agreed to consider a written synopsis of the arguments made by the 
undersigned during the interview, and amendments to the claims- 

The New Matter Rejection 

The Advisory Action mailed February 2, 2004, stated that the earlier filed amendment 
introduced new matter for the recitation of "greater than 40 generations." 

hi a telephone conference with the Examiner on February 25, 2004^ the support in the 
application for the recitation of "greater than 40 generations" was discussed. Specifically^ the 
undersigned pointed out that tjie recitation was supported by the specification at, for instance, 
page 20, line 23 through page 21^ line 2, where it states that "the newly-developed stable 
recombinant yeast, 1400(LNH-ST), can still ferment both glucose and xylose with equal 
efficiencies after being cultured in non-selective meditim for 4, 20, and 40 generations . . . and 
has subsequently been cultured in non-selective medium for several hundred generations, and 
still retains tull activity in cotermenting both glucose and xylose." Since the specification shows 
that the cells had subsequently been cultured in non-selective medium for several hundred 
generations, there is support for tlie recitation of "greater than 40 generations." 

It is the applicants' understanding that tlie new matter rejection has been withdrawn. 



PAGE 10/21 * RCVD AT 4/212004 12:29:01 PM [Eastern Standard Time]* SVR:USPT0€FXRF-1/4« DNIS:8/29306* CSID:6123051228 ' DURATION (H)in-ss);06-28 



04/02/2004 11:31 FAl 6123051228 MUETING RAASCH GEBHARDT El Oil 



Amendment and Responj;6 ^^6^ 8 of 1 8 

Serial No.: 09/180,340 
Confirmation No.: 6674 
Filed: 20 August 1999 

For: STABLE RECOMBINANT YEASTS FOR FERMENTING XYLOSE TO ETHANQL 

The 35 U>S,C. §112, Second Paragrap h. Rejection 

The following remarks are identical lo the remarks present in the response to the final 
rejection submitted January 27, 2004. 

The Examiner rejected claims 22-28 under 35 U-S-C §1 12, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
Applicants regard as the invention. The cancellation of claim 22, 23, and 25 renders the present 
rejection moot with respect to those claims and the claims dependent thereon. In claim 28, the 
recitation of "a second section marker" is amended to recite "a second selection marker." 

The Examiner is requested to reconsider and withdraw the rejection of claim 28 under 35 
U.S.C. §112, second paragraph. 

35 U-S-CLS103 Rejection over Ho et al. and Lopes et aL 

The Office maintained the rqection of claims 1 -34 under 35 U.S.C. 103(a) as obvious 
over Ho et aL (WO 95/13362) in view of Lope$ et al. {Yeast 1 996;12(5):467-77). Applicants 
respectfully maintain the traversal of this rejection. In addition to the remarks made by the 
applicant in the prior responses^ the Examiner is requested to consider the following comments. 

A. The cited documents do not teach or suggest all the claim limitations when combined 
Independent method claims 14, 1 8, and 30 each recite a replicative and integrative 
plasmid comprising a "yeast autonomous replicating sequence." Independent product (vector) 
claims 28, 29, 34 each recite a plasmid vector comprising a functional "yeast autonomous 
replicating sequence." The limitation "yeast autonomous replicating sequence'* is not taught or 
suggested by the cited art. 
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Serial No,: 09/iS0340 
Coniirmatioii No.: 6674 
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For: STABLE RECOMBINANT YEASTS FOR FERMENTING XYLOSE TO KTHANOL 

It is well known in the art that there are several distinct types of chimeric plasmid 
vectorsj including "(i) Yip (yeast integrating plasmids), which are unable to replicate and 
transform by integration into the genome of the recipient strain; (ii) YEp (yeast episomal 
plasmids), which carry the replication origin of the yeast 2-fj.ra circle, an endogenous yeast 
plasmid, and can replicate in the recipient cell; and (iii) YRp (yeast replicating plasmids), which 
can replicate utilizing yeast autonomous replicating sequences (ARS)" (see Gietz et al,, 
BioTechniques, 30, 816-831 (2001), at page 817, coT 2 \ submitted with the response filed 
January 6, 2003), Thus, the 2-pm origin of replication and the yeast autonomous replicating 
sequence origin of replication are recognized in the art as different replication origins. 

Ho et al. disclose the use of plasmids containing the origin of replication. For 
instance, at page 15, line 29 through page 16, line 31, Ho et al, disclose that plasmids disclosed 
therein contain the yeast replicon. Ho et al do not teach ox suggest the use of a plasmid 
with a yeast autonomous replicating sequence as an origin of replication. The combination of 
Ho et al. with Lopes et al. would result in a plasmid containing the yeast 2-|im repHcon, and not 
a plasmid with a yeast autonomous replicating sequence. 

Two types of plasmid vectors are disclosed by Lopes et al. The pMIRY2-based plasmid 
vectors include yeast rDNA, a chloroplast DNA marker^ the LEU2d gene^ and pBR322 
sequences (see Lopes et al. at page 468, colmnn 1). The pMIRYl-based plasmid vectors include 
yeast rDNA, a synthetic oligonucleotide, the LEU2d gene, and pUC9 sequences (see Lopes et al. 
at page 468, column 2). The plastnid vectors of Lopes et ah do not include a yeast autonomous 
replicating sequence, nor do Lopes et aL suggest the use of a yeast autonomous replicating 
sequence. The combination of Lopes et al. with Ho et al would result in a plasmid containing the 
yeast 2-^m replicon^ and not a plasmid with a yeast autonomous replicating sequence. 



' While Giet?: et al. was published after the jSling date of the present application, the 
quoted passage references a document published in 1 979, 
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Since neither Ho et aJ. nor Lopes et al. teach or suggest a yeast autonomous replicating 
sequence or the use of pJasmids containing a yeast autonomous replicating sequence, combining 
Ho et al. and Lopes et al. could not result in a plasmid having 3. yeast autonomous replicating 
sequence. Accordingly, when combined tlie cited documents do not teach or suggest aJl tiie 
claim limitations for independent claims 14, 18, 28, 29, 30, and 34. 

To establish a prima facie case of obviousness of the claimed invention, the Office must 
show that (i) the prior art documents must teach or suggest all the claim limitations, (ii) 
motivation to modify or combine documents; and (iii) there is a reasonable expectation of 
success. Since the cited documents do not teach or suggest all the claim limitations for 
independent claims 14, 1 8, 28, 29, 30, and 34, the Office has not presented a prima facie case of 
obviousness. Thus, the independent claims 14, 1 8, 28, 29, 30, and 34 cannot be considered as 
obvious in view of the cited art. 

B, There is no motivation to combine or modify the cited docvtments 

Two statements are made in the Final Office Action (dated October 2, 2003) regarding 

the motivation to combine or modify the cited documents. Each of these statements are 

considered in the following two sections: 

1- The Final Office Action states "[o]ne of ordinary skill in the art wouJd be 
motivated to combine the teaching of both references because the method taught by Ho et al. 
introduces DNA into the same yeast taught by Lopes et aL" (Final Office Action, page 8, first 
full paragraph). 

The Manual of Patent Examining Procedure provides the burden the Office has 
in making a prima facie case of obviousness. 
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"The initial burden is on the examiner to provide some suggestion of the 
rift<!irabilitv of doing what the inventor has done. To support the conclusion that 
the claimed invention is directed to obvious subject matter, either the references 
must expressly or impliedly suggest the claimed mvention or the examiner must 
present a convincing line of reasoning as to why the artisan would have found the 
claimed invention to have been obvious in light of the teachings of the 
references " MPEP §706.02(j) (emphasis added). Moreover, "[t]he mere fact that 
references can be combined or modified does not render the resultant combination 
obvious unless the prior art also suggests the desirabilitY of the combmation-" In 
re Mills, 16 USPQ2d 1430 (Fed Cir. 1990); MPEP §2143.01 (emphasis added). 

The statement made by the Office at page 8 of the Final Office Action may show that the two 
documents could be combined; however, it does not provide any convincing line of reasoning as 
to why a skilled person would combine the documents. There is no suggestion in the cited ait of 
the desirability of the combination. 

2. The Final Office Action states it "would have been obvious to . . . arrive at the 
claimed invention as a whole by combining the teachings of Ho et al. and Lopes et al. because 
Ho et al. teach that the simultaneous fermentation of xylose and glucose into elhanol from the 
yeast Sacchaiomyces cerevisiae. as ethanol is said to be an ideal fuel for automobiles and Lopes 
teach a method of making transfoimants stable maintained in non-selective medium for multiple 
generations over long periods of time" (Final Office Action, page 8, first fiill paragraph). 

To begin with, this statement does not provide any convincing line of reasoning 
as to why a skilled person would combine the documents. There is no suggestion in the cited art 
of the desirability of the combination. 

Furthermore, the statement that "Lopes teach a method of making transfoimants 
stable maintained in non-selective medium for multiple generations over long periods of time" is 
not necessarily true. 
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Lopes et al. state that "[i]n this paper we describe studies aimed at establishing 
whether pMIRY-type plasmids can indeed be stably maintained under the conditions applied 
during industrial production of proteins" (page 467, col. 2), and Lopes et al. go on to clearly 
prove that the pMBRY-type plasmids are no( stably maintained under certain conditions. Lopes 
et al. disclose that "pjasmid size is a crucial factor in determining mitotic stability of the pMIRY- 
type vectors" (page 473, col. 2); and "the mitotic stability of pMIRY2 vectors carrying such a 
[foreign] gene is decreased significantly*' and yeast transformed with such a vector "lose some 
80% of their vector copies over a period of 70 generations of growth in non-selective medium 
containing galactose as the sole carbon source" (page 472, col. 2), 

Moreover, the Office is requested to consider with particularity that Lopes et al. 
state that "[s]table maintenance is only observed when the complete plasmid has a size no larger 
than that of the rDNA unit (9.1 kb)" (abstract, also see page 473, coL 2, for a similar statement). 
This is notable because adding the DNA fragment disclosed by Ho et al., i.e , the fragment 
containing the genes encoding xylose reductase, xyhtol dehydrogenase, and xylulokinase, to the 
smallest plasmid taught by Lopes et al. would result in a plasmid with a size greater than 9 A kb. 
The reasoning showing how such a plasmid would be greater than 9.1 kb is presented in the 
following paragraph. 

The smallest pMIRY-type vector disclosed by Lopes et al. is pMIRYl, which has 
a size of about 6.1 kb. The DNA fragment disclosed by Ho et al. that includes the genes 
encoding xylose reductase, xylitol dehydrogenase^ and xylulokinase is at least 4.9 kb in size.^ 
The addition of the Ho et al, DNA fragment to the smallest pMIRY-type vector would result in a 
vector of at least 1 1 kb. This is greater than the size limit of 9.1 kb disclosed by Lopes et al., and 



^Ho et ah disclose that the size of die translated region of the xylulokina^se gene is 2J kb 
(see Example 3). Ho et al also disclose at Example 2 that the size of the xylitol dehydrogenase 
and its associated promoter are 1.9 kb and 910 bp, respectively. This is a total of 4.9 kb, and 
does not include the xylose reductase gene. 
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thus will result in a vector having reduced mitotic stability. 



The cited Lopes et al. document also states at page 467, coluinn 2, that the 
pMIRY2 vector integrated into the yeast genomel40 copies and was stably jmaintained in non- 
selective medium for multiple generations over long periods of time, and references a different 
document (and this different document i<; also authored by Lopes). However, the Lopes et al. 
document cited in the present rejection clearly refutes that statement. The pMIRY2 vector is the 
subject of the experiments described in the Lopes et al. document cited in the present rejection, 
and the Lopes et al. document cited in the present rejection clearly states that plasmid size is a 
crucial factor in determining mitotic stability of the pMIRY-type vectors. 

Thus, the statement that "Lopes teach a method of making transformants stable 
maintained in non-selective medium for multiple generations over long periods of time" is not 
true when the insert includes the genes encoding xylose reductase, xylitol dehydrogenase, and 
xylulakina*>e (independent claims 18 and 29 and dependent claim 17). 



C. There is no reasonable expectation of success 



Applicants submit that since the combined documents do not teach or suggest all the 
claim limitations when combined, there is no basis for the skilled person to have a reasonable 
expectation of success in practicing the claimed invention. Moreover, with respect to 
independent claims 18 and 29, each refer to yeast having an insert that includes the genes 
encoding xylose reductase, xylitol dehydrogenase, and xylulofcinase, and wherein fermentation 
activity of the yeast is not decreased after culture in non-selective medium for greater than 40 
generations. As discussed above, the addition of the Ho et aL DNA fragment containing genes 
encoding xylose reductase, xylitol dehydrogenase, and xyJulokinase to the smallest pMlRY-type 
vector would result in a vector of at least 1 1 kb. This is greater than the si2;e limit of 9 A kb 
disclosed by Lopes et aL, and consequently the skilled person would expect the vector lo have 
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reduced mitotic stabiliiy. 

For at least the reasons dis«::u&sed above, it is respectfully submitted that the pending 
claims are not obvious in view of the cited art. The Office is requested to reconsider and 
withdraw the rejection of claims 1-34 under 35 U.S.C. 103(a) as obvious over Ho ct aL (WO 
95/)3362) in view of Lopes et al. (Yeast 1996;12(5):467-77). 

35 U,S.C- $103 ReiectioD over Ho et al, and Hallborn et aL 

The Office maintained the rejection of claims 1-13, 23-29, 31 and 34 under 35 U.S.C. 
§ 103(a) as being unpatentable over Ho et al. (W095/13362) in view of Hallbom et al. (Canadian 
Patent No. 2,090,122). Applicants note with appreciation the withdrawal of this rejection with 
respect to claims 14-22, 30, and 32-33, and respectfully maintain the traversal of this rejection 
with respect to the remaining claims 28. 29. and 34. In addition to the remarks made by the 
applicant in the prior responses, the Examiner is requested to consider the following comments. 

A. The cited documents do not teach or suggest all the claim limitations when combined 
Independent product (vector) claims 28, 29, 34 each recite a plasmid vector comprising a 
functional yeast autonomous replicating sequence and exogenous DNA, where the exogenous 
DNA is to be integrated into the chromosomal DNA of a target cell. The cited documents do not 
teach Or suggest a plasmid with a yeast autonomous replicating sequence and exogenous DNA, 
where the exogenous DNA is to be integrated into the chromosomal DNA of a target celL 

Ho et al. disclose the use of plasmids containing the 2-pnn origin of rephcation. For 
instance, at page 15, line 29 through page 16, line 3 1, Ho et al. disclose that plasmids disclosed 
therein contain the yeast 2-\in) repliccn. Ho et al. do not teach or suggest the use of a plasmid 
with a yeast autonomous replicating sequence as an origin of replication and exogenous; DNA, 
where the exogenous DNA is to be integrated into the chromosomal DNA of a target ceJ )- The 
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combination of Ho ct al, with Hallbom et al. would result in a plasmid contamitig tiie yeast 2-\im 
replicon, and not a pjasmid with a yeast autonomous replicating sequence and the exogenous 
DNA to be integrated into the chromosomal DNA of a target cell. 

Hallbom et al. teach the use of an autonomously replicating plasmid, however, the 
document is silent regarding whether the replicon is a 2-|im or a yeast autonomous replicating 
sequence. Moreover, the autonomously replicating plasmid of Hallbom et al. does not include 
the exogenous DNA tliat is to be integrated. As taught by Hallbom et al., integration of 
exogenous DNA into the yeast genome includes introducing a DNA fragment into a yeast that is 
then integrated An autonomously replicating plasmid is also introduced at the same time as the 
fragment, but the autonomously replicating plasmid does nor include the exogenous DNA to be 
Integrated into the yeast chromosome and the plasmid does not integrate; it is included because 
it carries a suitable marker to permit identification of uransformants, and is later removed from 
the cells (see Hallbom et aL at page 7, lines 27-3 1, and page 17, Unes 24-30). The combination 
of Hallbom et aL with Ho et al would resuh in a plasmid containing the yeast 2-\im replicon, and 
not a plasmdd with a yeast autonomous replicating sequence and the exogenous DNA that is to 
be integrated into the chromosomal DNA of a target cell- 
Thus, none of the cited documents teach or suggest a plasmid vector containing a 
functional yeast autonomous replicating sequence and an exogenous DNA for use in integrating 
the exogenous DNA sequence into chromosomal DNA of a target yeast cell (claims 28, 29, and 
34). Since neither Ho et al. nor Hallbom et al. teach or suggest a plasmid with a yeast 
autonomous repUcating sequence including the exogenous DNA to be integrated, combining Ho 
et al. and Hallbom et al. could not result in a plasmid having a yeast autonomous replicating 
sequence and the exogenous DNA to be integrated. Accordingly, when combined the cited 
documents do not teach or suggest alJ the claim limitations for product (vector) claims 28, 29, 
34. 
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To establish a prima facie case of obviousness of the claimed invention, the Office must 
show that (i) the prior art documents must teach or suggest all the claim limitations, (ii) 
motivation to modify or combine documents; and (iii) there is a reasonable expectation of 
success. Since ihe cited documents do not teach or suggest all the claim limitations for 
independent claims 28, 29, and 34, the Office has not presented a prima facie case of 
obviousness. Thus, the independent claims 28, 29, and 34 cannot be considered as obvious in 
view of the cited art. 



B- There is no motivation to combine or modify the cited documents 

Two statements are made in the Final Office Action (dated October 2, 2003) regrading 

the motivation to combine or modify the cited documents. Each of these statements are 

considered in the following two sections: 

1. The Final Office Action states "it would have been obvious to one of ordinary 
skill in the art to arrive at the claimed invention as a whoJe because Ho et al. and Hallbom et al. 
teach the fermentation of Sugars to ethanol (i.e., xylose to ethanol) using the same strain of 
yeast'' (Final Office Action, page 5, last paragraph) . 

Tlie Manual of Patent Examining Procedure provides the burden the Office has 
in making a prima facie ca^e of obvious, 

"The initial burden is on the examiner to provide .some suggestion of the 
desirability of doing what the inventor has done. To support the conclusion that 
the claimed invention is directed to obvious subject matter, either the references 
must expressly or impliedly suggest the claimed invention or the examiner must 
present a convincing line of reasoning as to why the artisan would have found the 
claimed invention to have been obvious in light of the teachings of the 
references." MPEP §706-02(j) (emphasis added). Moreover, "[t]he mere fact that 
references can be combined or modified does not render the resultant combination 
obvious unless the prior art also suggests the desirability of the combination." In 
re Mills, 16 USPQ2d 1430 (Fed Cir. 1990); MPEP §2143-01 (emphasis added). 
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The statement made by the Office at page 5 of the Final Office Action may show that the two 
docaments could be combined; however, it does not provide any convincing line of reasoning as 
to why a skilled person wonJd combine the documents- There is no suggestion in the cited art of 
the desirabihty of the combination. 

2. The Final Office Action states "one of skill would have been motivated to 
combine the teachings of the references because Ho et al. discloi>e that ethanol is an ideal liquid 
fuel for automobiles and Hallboni et al. disclose a method to perform stable transformation over 
time" (Final Office Action, paragraph bridging pages 5 and 6). 

There is no basis in Hallborn et al. for the statement that "Hallbom et al, disclose 
a method to perform stable transformation over time." Hallbom et al. docs not appear to make 
any statements regarding the stability of the linear DNA fragment used to transform yeasL 
Moreover, the Office has not provided any reasoning as to why such a linear DNA fragment 
would be expected to be stable. Since Hallbom et aL is silent regarding the stability of the 
transformations, the asserted stability cannot be used by the Office to argue that the skilled 
worker would be motivated to combine or modify the documents. 

C- There is no reasonable expectation of success 

Applicants submit that since the combined documents do not teach or suggest all the 
claim limitations when combined, there is no basis for the skilled person to have a reasonable 
expectation of success in practicing the claimed invention. 

For at least the reasons discussed above, it is respectftilly submitted that the pending 
claims are not obvious in view of the cited art. The Office is requested to reconsider and 
withdraw the rejection of claims 28, 29, and 34 under 35 U.S.C, § 103(a) as being unpatentable 
over Ho et al. (W093/13362) in view of Hallbom et aL (Canadian Patent No. 2,090,122). 
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Summary 

It is lespectfully submitted that the pending claims are in condition for allowance and 
notification to that effect is respectfully requested. The Examiner is invited to contact Applicants' 
Representatives, at the below-listed telephone number, if it is believed thai prosecution of this 
application may be assisted thereby. 

Respectfully submitted for 
Purdue Research Foundation 

By 

Mueting, Raasch & Gebhardt, P.A. 
P.O. Box 581415 
Minneapolis, MN 55458 1415 
Phone:(612)305-1220 
Facsimile; (612)305-1228 
Customer Number 26813 



Date ^ David L. Provence 

Reg. No, 43,022 
Direct Dial (612)305-1005 



CERTIRCATE UNDER 37 CPR SI .8 : 

The undersigned hereby certifies that the Transmitial Leiier and ihe paper(s), as described hereinabove, are being 
transmitted by facsimile in accordance with 37 CPTi § 1 .6(d) to the Patent and Trademark Office, addressed to Assistant 
Commissioner for PatenLs, MAIL STOP AF, P.O. Box 1450. Alexandria, VA 2231 3- 1450, on this 
2 day o f Apri] , 2004, at (f'-Z^^s^ (Cenlral Time). 



(Cenlral limC). 



PAGE 21/21* RCVD AT 4/212004 12:29:01 PM [Eastern Standard Tifne] * Sffi 



